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DECLARATION UNDER 37 CFR 1.132 

Sir: 

1 . I, Johan C. Fitter, am the sole inventor of the subject matter claimed in the above 
referenced application. 

2. I have reviewed the office action dated August 9, 2004, as well as the translated portions 
of JP 10-302785 A, and JP50-091728. 

3. My invention is directed to a rechargeable electrochemical cell which is subjected to 
multiple charging and discharging cycles, each charging cycle having a charging portion 
corresponding to a gassing charge where gas is generated and a charging portion below the 
gassing charge. I have found that the presence of charge dependant impeding means, now more 
properly termed "deactivatable impeding means", disposed in the electrolyte and having a 
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constituent bonded to the negative electrodes of the electrochemical cell forms an u on/off" 
barrier tor impeding the gassing charge. The term "deactivatable" is defined in my claims as 
meaning that the impeding means are activated by the charging portion corresponding to the 
.gassing charge ("turned on") and are deactivated ("turned off") when the charging portion falls 
below the gassing charge to limit gas generation, and additionally, when turned off, have no 
charge limiting effect below the gassing charge, and substantially no effect during the discharge 
cycle. 

2. That these means are therefore "deactivatable impeding means" is of particular 
importance, and this is related to the structural arrangement between the means and the electrode. 
With the correct attachment., charging and discharging proceed normally, activation of the 
impeding effect only occurring when the gassing charge level is reached, as described in the 
patent specification, pg. 21 line 21 to pg. 22, line 2, with reference to Figures 4 and 5. The 
ability of the means to be "deactivatable", that is, turned on or off depending on the charge, is 
believed related to the specific type of attachment or bonding of the means to the negative 
electrode. 

3. For example, as shown in Figure 6, the means comprise quaternary ammonium 
compounds 38 with "heads" attached to the electrode surface, and "tails" extending into the 
electrolyte, thereby impeding ion transport, and so the orientation is believed to be necessary to 
obtain deactivation of the impeding means. 

4. I have enclosed as Exhibit 1 portions of chapter 10 from the book "Fundamentals of 
Electrochemical Deposition, entitled "Effect of Additives". The examiner failed to discuss this 
evidence in support of my theory of how this effect is achieved, and so it is worth reviewing 
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again. 

5. Pages 171-1 73 describe adsorbate molecular orientation at an electrode surface. On page 
172 there is described a change from a parallel or vertical orientation, with just a single 
constituent bonded to an electrode surface, to an edgewise or horizontal orientation, where the 
entire molecule is attached or bonded to the electrode surface, which I would consider a film 
forming orientation, that is, one which coats the entire surface, without the open spaces of the 
parallel orientation. Changes in adsorbate concentration result in reorientation, the parallel 
orientation occurring at low concentrations, and there then being an irreversible reorientation to 
the edgewise configuration occurring as the concentration is increased. Figures 10.5 and 10.6 
illustrate the molecular orientation of various molecules, and the packing density for parallel 
versus edgewise orientation. The parallel or vertical orientation is similar to the type of bonding 
or attachment of the deactivatable impeding means to the negative electrodes shown in my Figure 

6, which is a specific structural arrangement, not related to any method steps as the examiner 
contends. 

6. I have described in the specification how the concentration of the deactivatable impeding 
means, from as little as 5 mg/l, up to about 1500 mg/1, functions well in accordance with my 
invention. I had previously presented test results that established that at about a 1 percent 
concentration of dodecyldimethylbenzylammonium chloride, in a lead acid battery, the impeding 
means are no longer "deactivatable* 1 , that is, do not switch on and off, and remain activated, 
affecting the discharge cycle, as the cell loses voltage faster, as well as the entire charge cycle, as 
the cell gains voltage faster. This is proof that there is a reorientation to the edgewise 
configuration caused by the higher concentration. 
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7. According to JP50-091728, a concentration of 3% of dodecyldimethylbenzylammonium 
chloride was added to a Ni-Zn Alkaline battery electrolyte (30% KOH). At such a concentration, 
in my opinion, deactivatable impeding means are not present, since the orientation would be 
edgewise, and remain in an activated state during any charging and discharging cycles, 

8. To prove this, as well as to distinguish from the "785 patent, I conducted comparative 
testing to substantially duplicate the conditions of the '728 and 785 patents, as will be discussed 
below. 

9. As to JP10-302785A ; it was my opinion that the inclusion of a fatty acid in a paste used 
to produce an anode could not provide the attachment orientation necessary to provide the 
claimed deactivatable impeding means. To show that this was indeed the case, comparative 
testing was performed. 

10. I constructed three test cells out of new, unformed lead acid battery plates, by diligently 
dividing a single positive plate into three identical positive electrodes and a single negative plate 
into three identical negative electrodes, each cell assembled in a separate glass jar using one of 
the positive electrodes and one of the negative electrodes and employing sulphuric acid procured 
from a single source, such that the common sourcing of the electrodes and acid would insure 
consistency in performance, 

11. To one negative electrode, 1 then used acetone to add the fatty acid (stearic acid) in 
correspondence to the JP ( 785 Patent, that is, I dosed the negative electrode with 1 % by weight of 
stearic acid. Acetone is especially satisfactory, ensuring zero residue. Application in this way 
most closely approximates the conditions used to produce the JP '785 test cells, and any 
difference would likely result in conditions more close to my invention, and so would more likely 

4 



result in performance closer 10 my invention. In other words, mixing with the anode paste as 
described in the Japanese Patent favors complete coating of the electrode surface, because of the 
uniform mixing, while solvent dosing, while similar, leaves open the possibility that parallel 
orientation could be achieved. 

12. Cells number 2 and 3 were left untreated, and all three cells were connected electrically in 
series and were charged at 60 mA until formed. Thereafter, all three were discharged down to 
1.75 volts per cell and recharged at 60 mA. This ensured that the cells were matched and were 
capable of providing secondary cell performance. 

13. The first measured run was made by discharging all three cells in series at a constant 
current of 1 80 mA, Voltage readings of cell 1 and Cell 3, representing the stearic acid treated 
cell and an untreated cell, were recorded, and the results shown in Graph 2. The cells were 
allowed to stand in a discharged state for 12 hours and were then recharged in series at a constant 
current of 60 mA, with voltage readings recorded and the results shown in Graph 1. 

14. It is essential to discharge and charge the cells at constant current, so that no matter what 
the voltage is across the load, the current flowing remains unchanged. The cells, being series 
connected, then experience identical conditions and meaningful observations can be made. The 
fact that the current flowing through cell 1 and cell 3 are identical permits a determination on the 
nature of the effect provided by the stearic acid on the negative electrode of cell 1 . 

15. It can be seen from graph 1 that the stearic acid provides series resistance, however, 
contrary to the examiners' contention, the stearic acid elfect is always present, and is not 
activated/deactivated according to the state of charge of the battery, that is, stearic acid does not 
provide the structure necessary to provide the deactivatable impeding means of my invention. 
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The effect created, whether by a film or other barrier, remains activated, and is permanent, and so 
there is no on/off switching effect. The result is that, while providing an increase in the hydrogen 
overpotential, as evidenced by the rising potential of the stearic acid curve from about 1 1 hours 
onward, this also provides a rising potential throughout the bulk of the charging, making the 
charging process less efficient and causing an increase in ohmic losses in the battery, with an 
increase in heating. Also, graph 2 shows an increase in resistance during discharging, causing 
further heating losses and reducing the battery ampere-hour rating, as seen from the curves in 
graph 2. 

1 6. This test confirms the serious disadvantages inherent in the JP '785 Patent, disadvantages 
specifically overcome by my invention, by proving that JP '785 Patent does not provide the 
structure necessary to provide the deactivatable impeding means as required by my claims. 

17. Upon completing the stearic acid test, I then undertook to test the use of 3% dodecyl 
dimethyl benzyl ammonium chloride ("DBAC") in a cell, in correspondence to the JP '728 
Patent. 

1 8. Cell 2 was dosed with 3% DBAC, which is highly soluble in sulfuric battery acid. The 
cells were then left to stand for 24 hours to stabilize the electrolyte of cell 2 following the dosing. 

19. Graph 3 shows the charging curves of cell 2 and cell 3 respectively. The DBAC dosed 
ceil initially experienced a more rapid increase in potential, but as cell 3 reached towards its 
gassing potential, growing progressively faster, the potential of cell 2 flattened. After about 9 
hours, cell 2 showed signs of reaching the gassing potential. Charging was stopped when cell 3 
had been gassing briskly for about 4 hours, confirming it was fully charged. 

20. A serious reduction in performance of cell 2 was evident upon discharging the cells at 
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180 mA, constant current, as shown in graph 4, as cell 2 collapsed at 1.25 hours, while cell 3 
continued beyond 5 hours. 

21. This proves that the JP '728 Patent cell does not have deactivatable impeding means. In 

the structural sense, which is the examiners' focus, a concentration of 3 % DBAC cannot provide 

the proper attachment to the electrode necessary to provide the deactivatable impeding means of 

my invention. The "switch" is simply not there, and it would be wrong to disregard the 

concentration when looking at the disclosure of this patent. The same structure is not present in 

the JP l 728 Patent, and in fact, one skilled in the art would be quite surprised to learn that there is 

indeed a structural difference with dramatic improvements in performance related to the type of 

attachment achieved at different concentrations. 

I, the undersigned inventor, further declare that all statements herein of my own 

knowledge are true and that all statements made on information and belief are believed to be true 

and further, and that these statements are made with the knowledge that willful false statements 

and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 

Title 18 of the United States Code and that such willful false statements may jeopardize the 

validity of the application or any patent issuing thereon. 

Date; JDeCcTA/ggG ^ 

Johan C. Fitter, Invent 
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